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Introduction
Information literacy (IL) can be defined in multiple ways, though most definitions describe it as encompassing the skills of locating, evaluating, and using needed information effectively (ALA 2000; SCONUL 2011) . IL skills are essential for lifelong learning, through all levels of schooling, in the workplace, and in daily life decisions. While librarians have provided this (or related) types of teaching for decades, the need for teaching IL skills is increasing as information becomes more available outside of libraries and other academic settings (Breivik and Gee 1989; Bell and Shank 2007) . Use of an instructional design model provides a systematic approach to accomplishing specific learning objectives. Design models often incorporate multiple theories of learning and are based in research and practice, and appropriate use of a well-designed model increases the chance that learning will occur in the instruction. As librarians become increasingly involved in teaching, it is important that they use an appropriate design for this instruction.
Based on its theoretical foundations, the I-LEARN model (Neuman 2011 ) could be ideal for designing IL instruction. The primary purpose of this study was to determine if IL skills instruction designed using the I-LEARN model would increase student understanding and application of IL concepts as compared to a common way of providing IL skills instruction using a systems approach.
Literature Review
I-LEARN (Neuman 2011) is an instructional design model connecting information science and instructional design. The model is not solely a library skills model; it is a learning model which could be applied in a variety of situations focused in nearly any subject. Grounded in instructional . Journal of Information Literacy, 10(1) http://dx.doi.org/10. 11645/10.1.2045 68 design research and theories of cognitive science, the model's central premise is that information is the basic building block of all learning and that use of information is learning. Simply put, learning is the central reason for seeking information in the first place. Neuman describes the work of a number of prominent researchers in information science theory (Marchionini 1995; Kuhlthau 2004 ) and uses Anderson and Krathwohl's (2001) revised Bloom's Taxonomy as the underlying framework. The framework includes the following components: remember, understand, apply, analyse, evaluate, and create. Neuman argues that the world is full of information that is in all formats, is "complex and messy," and is the basic foundation of all learning. I-LEARN is a framework to help students learn and use information. Numerous instructional design models exist, and the author chose I-LEARN based on Neuman's background, and the author's interest, in instructional design. Since the research described in this paper was conducted, other studies of the use of I-LEARN have been reported in the literature (Yang et al. 2014; Neuman et al. 2015) .
The model used with the control group in this study is a systems framework from Morrison et al. (2006) that can be used in designing any type of teaching. Goodman (2009) describes how the model maps to the ACRL instructional guidelines. An iterative model, the stages include: determine the needs of the learner; define the topics for instruction; outline the content, tasks, and procedures; analyse the characteristics of the learner; define the learning objectives; design the instructional activities and instructional resources; identify available support services; and design the assessment and evaluation tools. The theory behind the model is both behavioural and cognitive, and the approach is circular in that the process can start at any point and be repeated as necessary (Morrison et al. 2006) . The author chose this model as the control due to its iterative nature and frequent adoption in teaching.
Methodology

Research questions
The two research questions for this study are: 1. Does teaching designed with the I-LEARN model increase student understanding of the steps necessary to locate and evaluate information? 2. Does teaching designed with the I-LEARN model increase student ability to select appropriate information resources for a given assignment to write a research paper?
Hypotheses
The two hypotheses to be tested in this study are: 1. Students who receive IL skills instruction designed with the I-LEARN model will perform significantly higher on the IL skills test that covers the steps and procedure necessary to locate and evaluate information compared to students who do not receive the instruction. 2. Students who receive IL skills instruction designed with the I-LEARN model will perform significantly higher on the citation analysis rubric than students who do not receive the instruction.
Participants
This research was conducted at a large research university with a student body of approximately 29,000 in the south-eastern United States. Participants in this research included undergraduate students enrolled in a composition and communications course. The course is required for all undergraduate students as part of the university's general education curriculum, and approximately 70 classes are taught each semester. Librarians offer IL skills teaching to sections of the course upon faculty request, and students have access to a library research guide tailored to the needs of the course.
Design
This experimental research involved two groups: the experimental group (I-LEARN instruction) and the control group (standard instruction). Both groups received IL skills teaching conducted by the researcher in a single class period and had access to a library research guide. Both groups were tested with the IL skills test instrument, and the information resources participants selected for their class assignments were evaluated using the citation analysis rubric.
Instrumentation
The following instruments were used in this research:
IL skills test
The IL skills test (Appendix A) consists of 20 multiple choice items to gauge participant understanding of how to locate and evaluate information. Item topics include: choosing a topic; finding background information; selecting keywords; choosing tools to locate information; evaluating information; and applying information to an assignment. The author created the test items and tested them for validity via review from local librarians and library science graduate students. The IL skills test was administered to participants one week prior to the in-person teaching and two weeks following the in-person teaching. The instruments distributed are slightly different in that the pre-test includes more demographic data items than the post-test, but the test items are the same.
Citation analysis rubric
The citation analysis rubric (Appendix B) was used to evaluate the information resources participants selected for their class assignment. Each citation was scored based on the rubric. It was modelled from Reinsfelder (2012) and local librarians reviewed the rubric to provide feedback. The rubric includes a 1-4 scale for three criteria: authority; relevance; and timeliness. Authority refers to the author(s)' credentials; relevance describes the appropriacy of the information resource to the topic; and timeliness refers to choosing a source published at an appropriate time to address the topic. While additional criteria are sometimes used in rubrics for evaluating information resources, these three were used as they are specifically described in the I-LEARN model. Each citation was evaluated using this rubric and a score was assigned to each item based on the rubric's four point scale.
Participant survey
The participant survey (Appendix C) was given to participants upon submission of their assignment and included items gauging use of the library research guide, participant attitudes, and perceived value of the in-person teaching.
Library research guide usage tracking
Usage of the library research guides for each group of participants was tracked using the library research guide software. Tracking was not available for individual participants, but total hits per guide are available. While this is a crude measure, it provides some data regarding use of the guides.
Treatments
Both treatments included a one-shot, 50 minute class period of teaching. For both groups, the first 20 minutes included the same content:
0-5 min:
Objectives; class needs/topics; introduction to library research guide which includes research process steps, links to relevant databases, checklists for evaluating information resources, where to get help. 5-10 min: Importance of evaluation, steps for evaluating an information resource, evaluation practice. 10-20 min: Background research and pre-search strategies, keywords versus subjects, developing basic search strategy with practice searching, places to find sources for class needs/topics.
For the remaining 30 minutes, the control group had an opportunity for hands-on practice with assistance from the course instructor and the author. The control group used a standard online library research guide designed with a systems approach (Morrison et al. 2006 ) and addressing learning outcomes described in the Association of College and Research Libraries (ACRL) IL competency standards as their primary tool for this activity. For experimental group, the remaining 30 minutes included an introduction to the steps of the I-LEARN process through an online library research guide designed using I-LEARN as the framework. The experimental group had a class discussion about various types of information and their uses, focusing on how those could be used for class topics. The experimental group discussed how they would find, evaluate, and integrate information resources for their assignment. Participants had time to practice finding information in groups, and the session concluded with a review of the model via the guide.
Both groups were tested with the same IL skills test instrument one week prior to the in-person teaching and two weeks following the in-person teaching. The information resources participants selected for their class assignment were evaluated using the same citation analysis rubric. The experimental (I-LEARN instruction) and control (standard instruction) groups were composed of seven randomly assigned sections of a composition and communication course: four sections for the experimental and three sections for the control.
Procedures
During Autumn 2012, the researcher worked with instructors of the seven sections of the composition and communications course to plan specific procedures for teaching and data collection in Spring 2013. The seven sections were randomly assigned to experimental or control with assistance from the campus statistical support lab: four sections in the experimental group and three sections in the control group. These were the only sections available to the researcher. In January 2013, students in each section were given the opportunity to participate in the research, and upon signing the consent form, completed the IL skills pre-test. The library research guide appropriate for each group was then made available to each section via electronic communication and an in-class announcement. The URL for each group's research guide was not made available to anyone outside the group, and the guide was not discoverable via the library website or an internet search. Participants were asked to include the last four digits of their phone number on the IL pre-test, post-test, participant survey, and their assignment. This was the only identifier on these items, and it was used to track their responses across the study.
In late Januaryearly February 2013, each section attended one class period devoted to IL skills teaching. The researcher presented each session following the appropriate outline to keep the structure and content as similar between sections as possible. Approximately two weeks later, each section completed the IL skills post-test. Students submitted their class assignments in late February-early March 2013. The researcher received copies of these assignments to conduct the citation analysis. The researcher examined the references in each assignment, scoring them for authority, relevance, and timeliness using the citation analysis rubric. The only identification on the assignments was the last four digits of the participant's phone number which was used for tracking, so the researcher did not know which section a given assignment was from at the time of scoring. This helped to reduce any bias from the researcher scoring the assignments. The participant survey was given to participants in late February-early March 2013 and includes items gauging student use of the library research guide as well as participant attitudes and perceived value of the in-person teaching.
Data analysis methods
Statistical analysis was used to test the hypothesis that students receiving teaching designed with the I-LEARN model will perform significantly higher on the IL skills test covering the steps and procedure necessary to locate and evaluate information than students who do not receive this instruction. A t-test (a comparison of means) was conducted on the difference scores to determine if students in the I-LEARN instruction group scored higher on the IL skills test than students in the control group (standard instruction).
A citation analysis was used to test the hypothesis that students who receive IL skills teaching designed with the I-LEARN model will select information resources for a given class assignment that are more authoritative, relevant, and timely than students who do not receive this instruction. Each citation was evaluated using the citation analysis rubric and a score was assigned based on the rubric. A t-test was used to compare the means of the two groups to determine if students in the I-LEARN instruction group scored significantly higher on their citations as scored with the citation analysis rubric than students in the control group (standard instruction).
Results
Demographic data
The study included 134 first-year undergraduate students enrolled in seven sections of the same composition and communications course. Of the 134 students enrolled, 112 attended the IL skills class session and completed the IL skills pre-test, IL skills post-test, and participant survey. Of the 112 participants, 66 were female and 46 were male. At the large research university in the southeastern United States where this research was conducted, this demographic makeup is consistent with the freshman class. No significant demographic differences were found between the experimental and control groups.
Descriptive statistics
This section includes descriptive statistics of the data gathered for the IL skills test (Table 2) , the citation analysis rubric (Table 3) , the number of library research guide views (Figure 4) , and the frequency of library use (Table 5 ). 
Number of library research guide views
Usage of the library research guides for each group of participants was tracked using the library research guide software. Tracking was not available for individual participants, but total hits per guide were available as shown in Table 4 . assignments. Participants in the I-LEARN group viewed their guide twice as often as those in the standard instruction group. Despite examination of all data collected in the study, it is unclear why this is so and warrants future study.
Library use in person and online
Participants reported on their use of the library (both in-person and online) on the IL skills test preand post-test instruments. In the I-LEARN instruction group, 11 participants reported not using the library online, and in the standard instruction group, 5 participants reported not using the library online. For both groups, this is an increase in using the library online. More than once per week 6 9
Once a week 6 10
More than once a month 9 12
Once a month 10 18
Once a semester 9 16
Never 1 2 Used library online post-treatment Yes 37 59
No 5 11
Both groups were consistent in their use of the library in-person as reported on the pre-and posttest instruments.
Reliability
Cronbach's Alpha (a test to estimate reliability) was run on the IL skills pre-and post-test items. The result of .79 indicates a fairly high level of internal consistency for the test instruments.
Hypothesis testing
Test of hypothesis 1
The first hypothesis tested was as follows: "Students who receive IL skills teaching designed with the I-LEARN model will perform significantly higher on the IL skills test that covers the steps and procedure necessary to locate and evaluate information compared to students who do not receive the instruction."
In order to test the hypothesis, a t-test was performed. Prior to conducting the t-test, Levene's test for equality of variances was conducted. Based on the result (F(1,110) = 2.08, p = 0.15), equal variances were assumed. The test of the primary hypothesis that students who receive IL instruction designed with the I-LEARN model (M=4.07, SD=11.37) will perform significantly higher on the IL skills test compared to students who received the standard instruction (M=3.45, SD=17.62) did not yield a significant difference (t(110) = 0.23, p =0.82). Thus the hypothesis is not supported.
Test of hypothesis 2
The second hypothesis tested was as follows: "Students who receive IL skills teaching designed with the I-LEARN model will perform significantly higher on the citation analysis rubric than students who do not receive the instruction." In order to test the hypothesis, a t-test was performed. Prior to conducting the t-test, Levene's test for equality of variances (a test to assess the equality of variances for a variable calculated for two or more groups) was conducted. Based on the result (F(1,61) = 2.41, p = 0.13), equal variances were assumed. The test of the primary hypothesis that students who receive IL instruction designed with the I-LEARN model (M=2.89, SD=0.96) will perform significantly higher on the citation analysis rubric compared to students who received the standard instruction (M=2.92, SD=0.72) did not yield a significant difference (t(61) = 0.13, p = 0.89). Thus the hypothesis is not supported.
Secondary data analysis
Given that there were no differences found in either hypothesis test, additional tests were completed in order to determine if additional trends or findings in the data could be reported. On the IL post-test, the majority of students gave incorrect answers to questions 4, 5 and 18, despite largely getting those items correct on the IL skills pre-test. Leaving out those three questions failed to yield a significant difference.
To see if any further insight could be gained, additional analysis was conducted. The questions on the IL skills test measure specific steps in the IL process and map to four learning outcomes. Testing only the items from a single step in the process or from a single learning outcome failed to yield a significant difference.
Summary of results of participant survey
Participants were given a ten item scaled survey rating their experience with the teaching and the library research guide as well items gauging use of the library research guide, participant attitudes, and perceived value of the in-person teaching. The participant survey included two open-ended questions to provide participants with the opportunity to elaborate on their responses. Most participants agreed with all of the statements in the participant survey.
Looking across both groups, there were no striking differences in responses. Of all the participants (N=112), 94 agreed or strongly agreed that using the library research guide made it easier to find information resources for their assignment, 90 agreed or strongly agreed that they developed a better understanding of the research process after participating in the IL teaching session, 90 agreed or strongly agreed that information from the IL teaching session and library research guide will help them academically in the future, 88 indicated that they will use the library research guide for assignments in other classes, and 84 indicated that they will use what they learned from the IL teaching session for assignments in other classes. Only three participants commented negatively on the IL teaching session.
Additionally, the participant survey included two open-ended items. Of the 57 participants who completed the open-ended items, 39 described the IL teaching session as helpful and 26 participants offered a specific suggestion to improve the session or the library research guide for . Journal of Information Literacy, 10(1) http://dx.doi.org/10.11645/10.1.2045 75 the future, with nine stating that the amount of time spent on IL instruction during the semester needed to be increased. Most of those respondents suggested that at least two class periods be devoted to library research. Five participants specifically described using the library research guide for an assignment in another course. Once again, only three participants commented negatively on the IL teaching session, describing it as boring or a waste of class time.
Discussion of results
Most participants in this study described the IL teaching session as valuable and a good use of class time. Of the participants (N=112) responding to the participant survey, 90 agreed or strongly agreed that they developed a better understanding of the research process after participating in the IL teaching session and that information from the IL teaching session and library research guide would help them academically in the future. Survey results showed that 84 participants indicated that they will use what they learned from the IL teaching session for assignments in other classes. Of the 57 participants who completed the open-ended items, 39 specifically described the IL teaching session as helpful.
Participants also found the library research guide valuable, with 94 (N=112) participants agreeing or strongly agreeing that using the library research guide made it easier to find information resources for their assignment. Of the participants, 88 indicated that they will use the library research guide for assignments in other classes. Using the I-LEARN model as a template made for an attractive and useful library research guide, and some of the faculty commented anecdotally on the value of organising the library research guide by using the I-LEARN model as a template.
Library research guides facilitate student information gathering, and perhaps a future study should examine I-LEARN specifically within the context of library research guide design and functionality.
Some participants recommended that they needed more time than one class period to help them in finding, evaluating, and using information sources, and 26 participants offered a specific suggestion to improve the session or the library research guide for the future, with nine stating that the amount of time spent on IL teaching during the semester needed to be increased. Most of those respondents suggested that at least two class periods be devoted to library research. While the single class period format is generally not ideal, it is often the only option available; more studies could be done to determine how best to improve this limited format.
For many years, librarians have been making the case to faculty that IL teaching is important, and valuable class time should be allotted to it. The student participants in this research study suggested that more time is needed for IL instruction, particularly in working with their team and the librarian to find credible sources to help in making their argument. Perhaps student perspectives like these help support librarians in making the case to faculty that IL teaching is an important use of class time.
Based on this discussion of the results of this study, several general conclusions can be drawn. Many students find IL teaching sessions to be helpful in developing research skills. Online library research guides facilitate student information gathering, and students find them valuable in finding sources for their assignments. In particular, the I-LEARN model can be helpful in designing an attractive and helpful library research guide.
Recommendations for future research
While no statistically significant difference was found, participants who received the standard instruction did not perform as well on the IL skills test as participants who received the I-LEARN instruction. The IL skills test difference score of those in the I-LEARN group (N=70) was M=4.07, SD=11.37, and the difference score for those in the standard instruction group (N=42) was M=3.45, SD=17.62. The I-LEARN model is new, and at the time of this experiment, no examples of its use were available in the literature. This was one of the first times the model had been used in a real-world setting, particularly in an academic library environment. As the I-LEARN instruction was the same as, or slightly better, than the standard instruction, this suggests that future study of the use of the I-LEARN model is needed.
Based upon this study, the author has several suggestions for future implementation and study of I-LEARN. First, it would be helpful for the librarian to work more closely with the faculty member on the class assignment. This would allow the teaching to be integrated more closely with the assignment and might provide opportunities for the librarian to participate in the class throughout the semester. Instruction designed with the I-LEARN model does lend itself to needing more time than a single class period IL teaching session; however, continuing to explore ways to improve the single class period IL teaching session is important as it is often the only time allotted for this teaching.
Future use and study should consider other options for delivery. In particular, the use of I-LEARN as a framework for an online library research guide should be examined more closely. Given the positive reaction from students in using the I-LEARN-designed research guide, the author has continued to explore using I-LEARN as a template for developing online library research guides.
A future study might include more qualitative components in the research. Some questions arose as a result of this study. For students, what specifically did they find valuable about the in-person teaching and the library research guide designed using the I-LEARN model? The student insights in the participant survey were invaluable, and perhaps focus groups could be conducted in a future study to better understand student preferences of the use of one design model versus another.
For faculty, how might they consider integrating concepts from the I-LEARN model into their course? The author and the model's author began work with a small group of faculty in order to encourage them to develop instructional materials designed using I-LEARN. The rationale for having faculty create materials is that they will be able to work with students throughout the entire research process. Librarians typically help with identifying a research question and locating and evaluating information. The faculty will work with students throughout the process and can be of particular assistance in helping students apply the information, reflect on/revise their work, and ultimately incorporate the information into their knowledge base and develop new questions with this new knowledge.
The model is promising in developing other types of instructional materials. The author is planning to develop an I-LEARN-designed online learning module to scaffold an assignment for a course she is teaching next year. I-LEARN could potentially serve as a strong framework for video tutorials as well.
Conclusion
The primary purpose of this study was to determine if IL skills teaching designed using the I-LEARN model would increase student understanding and application of IL concepts as compared to how librarians currently provide IL skills teaching. This study did not show a significant difference between participants who received instruction designed with the I-LEARN model and participants who received the standard instruction. The IL skills test difference score of those in the I-LEARN group (N=70) was M=4.07, SD=11.37, and the difference score for those in the standard instruction group (N=42) was M=3.45, SD=17.62.
Participants who completed the participant survey found the teaching to be valuable and a good use of class time. They found the library research guide to be useful, and based upon hits to the guide and self-reporting of usage; it appears that most participants did use the guide for their assignment. Several participants reported that they did not have enough time to work with their groups and the librarian on finding credible sources, and they suggested that future classes should be given more time for IL teaching. These student insights might help faculty see the value of using class time for an IL teaching session.
Several possibilities for future studies were presented. The librarian might work more closely with the faculty member on the assignment in order to better evaluate the use of information. Rather than a single class period IL teaching session, the librarian might break the session into four or more parts and present them at appropriate times throughout the semester. A future study might look at using the I-LEARN model to design a semester-long, credit-bearing IL skills course.
Another study might consider the use of the I-LEARN model as a design template for library research guides to better understand the effectiveness of using the model in this way. Finally, future studies might include more qualitative aspects to better understand faculty and student experiences in the use of the I-LEARN model. For example, how might faculty consider integrating concepts from the I-LEARN model into the course?
At the time of this experiment, no other examples of the use of the I-LEARN model were available in the literature. This study was one of the first times the model had been used in a real world setting, particularly in an academic library environment, and the result was that the I-LEARN instruction was as good as the standard instruction, if not slightly better, though no statistically significant difference was found. This study has shown that use of the I-LEARN model for designing teaching is promising, and further studies in this area would be beneficial.
